Introduction
In this paper we analyse the rotation number which is defined by Johnson [5] . The rotation number introduced there is a generalization of the rotation number for the Schrodinger operator defined by Johnson and Moser [6] , where q is almost-periodic (in the sense of H. Bohr), and applied to the study of the spectrum of the operator (1.1) and an attempt of classifying almost-periodic potentials.
The rotation number and its relation to the spectrum are connected with the problems studied by Johnson [4] , and also, but less closely, with the problems studied by Sacher and Sell [8, 9] , and Pastur [7] .
Our rotation number is defined, roughly speaking, in the following way. Let (vol be a uniquely ergodic one-parameter group on a compact metric space Mo, and let / be a continuous functional on the product of Mo and the one-dimensional sphere S 1 . If 0 = 6 (t, v, 6q ) is a unique solution of the initial-value problem where w: R 1 -• S 1 is the covering u>(6) = exp(z0), then the rotation number of the functional / with respect to the one-parameter group is defined as the limit (1.1)
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We prove that the limit exists for each (v,#o) € Mo X R 1 and does not depend on (t;,0o)-
The concept of the rotation number introduced here allows us to define the rotation number for some classes of second order differential operators, both linear and nonlinear.
We study properties, which were not considered in [5, 6] . We prove, among other things, continuous dependence of the rotation number of both the potential and the one-parameter group, its invariance with respect to a certain equivalence relation, and arcwise connectedness of some sets of functions (particularly almost-periodic functions) which "have" the same rotation number as potentials of the operator (1.1).
Preliminaries
Let M be a compact metric space. Recall the definitions of a oneparameter continuous group of homeomorphisms of the space M and an invariant measure with respect to this group.
A
family of maps {</>'}, </>*: M -* M is said to be a one-parameter continuous group of homeomorphisms of the space M if the map <f>: R} x M -• M given by <f>(t,v) = <£'(v) for t 6 R 1 , v £ M is continuous and l) 4>° = id M , 2)
4>* o <j> a = (?+* for an t,s £ R 1 .
Let M be a cr-algebra in M which contains all Borel sets in M. A measure fi:M -* [0,1] is said to be invariant with respect to a one-parameter continuous group {</>' } of homeomorphisms of the space M if for any A 6 M. we have <ft\A) € M and fi(A) = ^(A)) for all t e R 1 .
A one-parameter continuous group {ft} of homeomorphisms of the space M is said to be uniquely ergodic, if it has precisely one normalized invariant Borel measure /x. The following two facts are well known in the ergodic theory [3, 6] . 
The rotation number
We shall assume that Mo is a connected compact metric space such that C(Mq,R 1 ) is separable. Let denote a uniquely ergodic one-parameter continuous group of homeomorphisms of the space Mo and let fi be a normalized Borel measure invariant with respect to {</>'}. where
Definition of the rotation number
DEFINITION 3.2. Let 6 = 0(t, v,0 o ) be a solution of (3.1) and let {ft} be a family of maps ft:
, where /? = u>(0o)-The rotation number of a functional / € U({<pJ}) with respect to the one-parameter continuous group {y>o} of homeomorphisms of the space Mo is the limit
X-+00 X J 0
We will show that these time averages converge for all w € M, the limit is independent of w (and 0Q G R 1 ) and the convergence is uniform on M. 
That the map ft defined in Definition 3.2 is well defined is a trivial consequence of the proof of Proposition 3.3. Moreover {ft} is a one-parameter continuous group of homeomorphisms of the space M. Indeed, let 0 = 0(t, v, 0o) be a solution of (3. Proof. By the Birkhoff ergodic theorem, for almost every (in the sense of the measure v) w G M, the following limit exists Proof. We apply Proposition 2.2 tog = f -aj for which the hypothesis has been verified.
• 
Properties of the rotation number
In this section, we use the notation established in Section 3.1. Let <p be a homeomorphism of the space Mo. We define <p\: Mo -• > Mo by <p\ = <p o ipl 0 , t € R 1 . It is easily seen that {<p{} is a one-parameter continuous group of homeomorphisms of the space Mq . Moreover {<p\} is uniquely ergodic (if n\ is an arbitrary normalized Borel measure on Mo invariant with respect to then Hi(B) = n(<p~l(B)) for every Borel set B). and #i(0) = 0o,0i is a solution of (3.5). On the other hand, if 0i = 0\(t,u,0o) is a solution of (3.5) then 0Q = 0\(t, u, 0Q) is a solution of (3.4) for v = 9 -1 (u). Every solution of (3.5) is of the form 
with the initial value 0(0) = 5(0o). Indeed, since uo3 = trow, hence the differential equation in (3.4) is equivalent to differential equation in (3.7) and every solution 0\ of (3.7) is of the form 0\(t, v,0i) = a(0o(t, v,a~1(0i))), where 0o(f, v,d~1(0\)) is a solution of (3.4) with initial value 0(0) = <r -1 (0i). The proof is based on the following lemma: 
M then a(/i,{¥>o})<«CMVo})-
The equations (3.11), when substracted, yield
j t (02-0i) = g(t)(0 2 -9 1 ) + h(t)
Clearly h > 0 on R 1 Next, let fi G C/({^}) (i = 1,2). Since /i and u are uniformly continuous, it follows that to each number z > 0 corresponds some 6 e > 0 such be given by fi <e = /i, e -£. Then ||-A|| < 2e and f 2 > fi > fi, e on M. Let 0 e be a solution of (3.11) with the right-hand side FI TC . We take {£"} C R\ such that limn^oofn = 0. Next, we fix x > 0. Then {0 e "(-,t>,0o)} has a subsequence, say {#£"(•, v,0o)} ? which converges uniformly on [0,x] to 0\ = Q\(tiV,0o). Now, the first part of the proof shows that 0 e ,(t) < 0 2 
. Thus 0i(t) < 0 2 (t) for all f > 0. Consequently, a{f\, {v>o}) < a(/2, {<^o}) (applying Corollary 3.5). •
The rotation number and a second order differential operator
Let {<y?£} G G and let
be a second order differential operator given by -zero solution of (3.14) . Conversely, every nontrivial solution of (3.14) is of the form x v = r v sin 6 V for some r 0 > 0 and 0 O € R 1 . Observe also that 0 V is an argument of x' v + ix v , if x v is a nontrivial solution of (3.14). Consequently, the limit (3.15) is independent of the particular solution chosen if and only if it is independent of 0q Ç R 1 .
Note that f£' Q e U({for every } € Ç, and for all P £ C(M 0 ,R\) and Q G C(Mq, R 1 ), and also the map Proof. All that remains to be shown that g\ is equal to zero for A < A* for some A*, lim^oo f?|(A) = oo and (iv).
Chose 0 O and 6 > 0 so that 26 < x and 6 < 0 O < x -6. Let R > 0 such that Rsin 2 6 > a + ||Q||, \ = inf" e M 0 |P(v)l-Let 6 = 0(t, A) be a solution of (3.18). Then ^0(t, A) < a+ ||Q|| -|A| sin 2 •)); a contradiction. By analogy, asume g = lim^oo u(r") < /(s0), where limn_oo rn = s0 and Tn < s0-Then a (f(s0,g,-) ) < a and a(/(rn,u(rn), •)) = a. By the continuity of the rotation number a(/(so, <7, •)) = a; a contradiction. The following lemma is a simple consequence of Lemma 3.17 and the definitions of ( and x- 
Concluding remarks
We may define the rotation number for a second order differential operator L-.C 2 
